The trend of multi-core processor development brings a shift of paradigm in applications development. Traditionally, increasing clock frequency is one of the main dimensions for conventional processors to achieve higher performance gains. Application developers used to improve performance of their applications by just waiting for faster processor platforms. Today, increasing clock frequency has reached a point of diminishing returns-and even negative returns if power is taken into account. Multi-core processors promise a power-efficient way to increase performance and become prevalent in vendors' solutions. However, the application or algorithm development process must be significantly changed in order to fully explore the potential of multi-core processors. The aim of this special issue is to discuss related challenges, issues, case studies, and solutions, especially focusing on multimedia-related applications, architectures, and programming environments.
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This special issue opens with three papers that address overall multi-core architectures, efficient on-chip interconnect between the cores, and cache and memory subsystems to support the huge amount of computation. In order to get the best efficiency from multi-core or multi-threaded processors, some existing memory optimization techniques must be improved. Sometimes, the best technique for multi-threaded processors is not necessarily the best for multi-core processors. Sometimes, the best technique for one application is not necessary the best for another application.
This special issue concludes with one application case study to illustrate the novel usage of emerging multi-core processors.
& Graphics processing units (GPUs) form a class of domain-specific processor architectures that is receiving attention in various embedded application domains beyond the original graphics-oriented domain that these processors were initially designed for. "Real-time visual tracker by Stream processing" by Lozano et al. develops a novel GPU-based computer vision system for real-time tracking of objects in video sequences. The approach presents new techniques for improving the performance of particle-filter-based tracking algorithms, and provides a detailed case study of applying GPUbased acceleration techniques to a practical computer vision system.
We hope that this special issue provides enlightening information to the community in a timely fashion on the design and implementation of multimedia applications on multi-core platforms. We would like to thank the authors for their excellent contributions. We also appreciate the reviewers for their constructive comments.
